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Secondary battery for portable electronic devices - has cathode which 
uses intermetallic compound with any one of metallic elements chosen from 
aluminium, germanium, lead, silicon, tin, zinc and semimetals as its 
active material 
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The battery has a cathode (1) and an anode (3) whose active 
material occludes and releases lithium ion. An intermetallic compoimd 
with one or more kinds of element is used as the cathode active 
material. The elements are chosen from Al, Ge, Pb, Si, Zn, Sn and other 
metals or a semimetal. 

ADVANTAGE - Increases discharge capacitance of cathode. Offers 
cathode with excellent cycle characteristic. Provides battery with high 
volume and energy density. 

Dwg.1/3 


(i9)H*H«m/f (jp) «2) ^ H 1^ ^ ^ (A) (iDmam'jkmm 

#W¥10-223221 

<43)4ireB ¥^£10^(1998) 8 ^21 B. 

(5i)inta» mma^ f i 

HOIM 4/38 HOIM 4/38 Z 

10/40 10/40 Z 


ifsm^ mntJRai».3 ol 9 h) 



4$»qz9-26637 

(71)IHHA 

000000033 





(22)tUMB 

¥^9^(1997) 2^ 10 B 






H% iftA 




immmmm^mt 1 tb 3 » n» 


















(54) U^^-J^AniJceft 


(57) 

[IBS] «x;t^;k^-S&SS:*-rs~»:®l!l 
i^^:^i'h~<XMmzii\,^X. Al. Ge. Pb. S 

i . s n . z n(r>7mmi)^^miiti?>'j^^j:< 1 1 1 

til. 


(2) iHfraTlO-223221 


m^'t^-<!mMzi5\^x . nwm's.tLx. a 

1, Ge, Pb. Si, Sn, Z ncJDTcSffifji^^SJfil 

4^^x'hhmw&t-rt . mm. i wm-dm, 

[000 1] 
[0002] 

K 5 '^j^n.mm^^hfix # M^t i^^m 
imAtt\^o!^x-±t-^£fm^i^Lx\^h. a-t-m 

mizm^'^tii^yiimtmz.dm.mmmmmA.izm 

i')\^cr)mmzm\ mmm^zv^^j^n^Tyvy^ h 
mzi^^g^M: t . sMizwm ixf^^mmzmh-^m^ 

[00 0 3] -ecir. 'Ji-'^A^-(>i?-iil^~hXii 

V'-\^y:/th^mmi:nmmm (ot. mm 

tz. mtimiz-:>\,^xii. ^y^-:^v-i^ay^mm 
Ltz^<r>bLx. m^mm.-^inmtLxm\^h=L 
ti)K mummms 9-14328 o-^^fRicieK? 

tix\>^i, tfz. v-i^yymm^mmttznmmnt 
tx. m^m.i^'^:i-^xm(Dmmmmm\>^hz 

ta^. :^lfiie5 8-3 588 1-^4^18. #lie58-2 
09864-t4^. i|tlHra5 9-173 97 9^4!f#. 
#^836 2-9 0 86 3^4:?^. J^S^eS-l 3 28 
2^^m. ^¥2-6 68 5 6-^^f8^i:liiem$it 


\>^i::-<$!Mimmm^t^tiX\.^h. 
[0 0 04] tt:. Al, Ge. Si, Sn, Zn, P 

(ar. -^^nmt^^o) izm^^tz-mMi^mt^ti 
isBS. stas'c#i.fci6. smn.mi:m\>^ti^-^i,zitKt 

[0005] mxM. mmki o i®^*. 
wm)L\.xm.\m. --fTiv^'m. -^yiiyw^L 

'^^m<^tz%><ryimph^i\.X\,^h (!^ffl¥5-i5 97 
8 0#<&ffi, #IH^8 - 1 5 3 5 1 7^^?g. !»raT8 
-1 53538^^$6) , iy-c. MgjGe^Ni Sij 

W*T'fcl.»*J, m3 6[iimj6lti6^tcT^&»HI:$*T.T 

VIS, 

[0006] 

[IIBB^JDfgtiLidfcl-SiSffl] U»t^:**^>. 

«^il^^0K™k^/J««i4-m<>M< #x toil. 

ixx\^i,. ^z.x'im^fi<r>mi. wmt>ixx\^h'i 

%wmmzm\>^tz-dMk nm<r>^msLU:yi^^)v^ 
-^m^^L. t^^^^^mnm^%m&w^^zm\^ 
it-dmrntmrnm-^ ^jvw&^^hmxtz-im. 
mm-t^h(r)X'hh, 

[0007] 

[wmmmhtzif)<r>^m ie^%m,tmmmi:m^ 

?fiKt5V^-C. *Si?f5tl©i:LT. Al, Ge. Pb, S 

i, Sn, zn<r)7mm-hmimh'jf^j:<bhimm 

mimizm\>^tmi^wm,^i3(mmxi>i>9 

imit^^-'mM, mm^Mizm^^^mi^ 

[0008] :^mmr.dmmit. m^(D^±nmi:m 
\<^fz-dm,mx 0 t-t^ i^fvmEijmMzmti. trzst 
mnm^'oi^mm. :i^^/\^^-mmzmixti') . 
f>^<^mi:^tx\>^&<r>xh&. z(^m^bix 
a, -^nmx'immLxm.mtfzmizm'Mm 


(3) 


#^^10-223221 


Al. Ge. Si, Sn. Zn, P b^t' U^-^Ai:^ 

ItUzK^-^fcS^bLXli. B. Co, Cr, Cu, F 
e, Mn. Mo. Ni. Ti. V. Vftj: j^ifimf hit 

[ 0 0 0 9 ] i^^, ^%m^zm^^h±mmt-^iim, 

V^b-^<7)i|iffli|i*i, 2emXQ. 6' tLh-CJ>S»Sr 

-^'2r*LTtJ:^\ mmxm^B'S.X'hh^wm 

[0010] *l6HB<0Z»:m?fi!«0»«8j«g^i: LT 

^m^zmcfhtK m^zm^ii^mw a i sr*^- 

•fl>i>c7)fcLT{i. AlAs, AljAu, A 1 AuzM 
n, AljCa, AlzCe. /3-AlCo, r' -Al 
C03, AlCrj, ^-AljCu, AlCujMn, A 
IjEr, AlFe. AlFca, AI3H0, AljL 
a, AlsMg,, AlgMgs. AIM03, AlNba, 
AlNd. >9-AlNi. r' -AlNij. AlNlj 
Ti. AljNp. AI3NP, AlP, AlPd. Al 
tPt. AI2PU, AlSb. AlSc, AlThz. 
AlzTh, AI2U, AI3U. AljY, AljYb, 
A 1 Z rj , A 1 2 Z r^j:iit^mfi:>ilh . 
[001 1] Ge*-^WfStiOi:L-TJi. AsjOe 
Lis, CoFeOe. CoGeMn, FeGcz, Fe 
i.7Ge. FeGeMn. FeGeNi, GeLi 
5P3. GeMg2. GeMnNi, GeMo3. fi' -G 
CaMo, GeNbj. GeNi,.7o, GeNij, Gej 
Pu, GegU, GeV3^if*J*(fib*tS. Ph^is 
^thh(r>iLLX\t. AuPbj, AujPb, CaPb 
3. IrPb. KPb2. LaPbs. i8-LiPb, M 
gjPb, PbPds, PbzPd, PbjPdg, PbaP 
r, PbPt. PbPu3. PbjRh. Pb3U. Pb 
V3^rif*<^{f <i>itS. S i Sr-^W-f S h<r>b LXM. 
AsaLijSi, BeSiZr, CoSij. 
Si, CujMgjSi, FejSi, LiaPjSi, M 
gaSi, MoSi2. NbsSi, NiSi2. (9-Ni 
jSi. /S-NijSi, ReSij, a-RuSi. S 
iTaj, SijTh. Si2U, /S-SizU, Si 
3U. SiVs. SizW, S iZr t^jiHifimihiXh. 


(00121 SnS:-^*-r&tcOtUT{i, AsSn. 
AuSn. CaSn3. CeSnj. CoCuzSn. C 
OaMnSn, CoNiSn, CoSriz, CoaSni. 
CrCu2Sn, ( C r . N i ) C U2 S n . C uj F e 
Sn. CuMgSn, CujMnSn, Cu4MnSn, 

(Cu, Ni)3Sn, CuzNiSn, CuSn. Fe 
Snj, IrSn, IrSnj. L a S ng , MgNijS 
n. MgiSn, MnNijSn, MnSnj. MnjS 
n. MosSn. NbsSn. NdSn3, NiSn, N 
igSnj, PdSn, PdaSn, PdaSnj, PrS 
n3, PtSn, PtSnj, PtaSn, PuSns, R 
hSn, RhsSnz, RuSn2. SbSn. SnT 
i2, SnsU. SnW ^tj:)£fii^tyjxh, 

[00 131 ZnSr-i-*-ri,t,Ot t-C«. AgAsZ 
n, /8-AgZn, AsLiZn, AsNaZn, 0- 
AuZn. CeZn. /8' -CuZn, EuZn. La 
Zn. LiPZn, MgNiZn, MgZn2, PrZ 
n, Pt3Zn, PuZnj, ThzZn, TiZna, T 
i Z n3 , Z nj Z r^j:}£t)mfhiXh, *I^BB<OZ<*:« 

mzm\-^i>±B!^it^mmt. ^sm^^iim. 

^^snx-^^i^mLfz^msit: i c pm^^w 
'fmtm-fhm:i£izi.*)m'^x'%h, tt:. jje^ 

mmit-^<^m&(,zii^j:\,^B^c oKcifcomym. xn 

ffiiO^k^Sr 1 Owt%^X'$)tH£^^LX^^XhX 
V\ 

[00141 :^m<^-dMiizm\>y^±smt-^ 

Sr. T)Udy'^m^j:b'<oys^m^^^Wm%TX\ «m 

^,a±mmT<r)&^tx't\miim^^t. ^mm^ 
i>mx\ ^mitm^t^mzti^x'^^h. tt:. m^e 

x-yhiiB. mm'^w^mt'xim^it. 

o-b-yxy^' (S^^atJIR 19 87) 218-219 
HlfiK^Ogu nS. Hamme r-Anv i 1 fe. si 

n-/Ufe. M^-fl-m. melt d r a sW/sHifih 
mzi^u-)VW^Wa~)Vm<Oi-ot(:mWa-iVM. 
J^-Ctil 0»~106K/sec. i}xrV-7^XT^X' 
(il 0«-l 05K/S e ccr^m^lfinhix^ 

<mwB'S.-^mm.-^i:^^z^% hzbifix'%^. x/^ 
•y ^mz^ 0 nm.<r>i^^-i^m.-^mh c: 1 1, 

^j:}£X'wmmi'€o. tfz\tmjmi)^h<r>mm 
^iuzi: '>x{,mmx\mm.^£±wm.-^<r> 


(4) 


i^ra^l 0-2 23221 


[0015] t;M.(7>xo^ijmx'n^titi. >^ 
[0016] ip.wncr>nm^zm\<^hm.wt i.xim\,z 

KSSit^V^A^. Cu. Ni. XTyVXX^-)V^£iL 

<oi 0 - 1 0 0 nws.<^m:^<^y^immx\m^i^im 

x^i^yy^'j^'xyd'A. ;<.^py7'^'>''xy7-f y:J' 
T:/^7-yS:J"A^ri:'*<aiL^^*<. 1*{=«iJIS$^t5r 

(0 0 171 i/c. 'mm<^mMmfi^\^mi. mm 
Sffisf^. c u , F e . T i tc>£<r>±miss^i:my.^h. 

X, y. zii^^O. 05<x<l. 10. 0. 8 

5gySl. 00, Ogz<0. 10) X'^^tlhV 

^^j^^^^mmim^:m^^?>zt^X'^ I, zti^a 
mm<m< . mmt LxmrnEtmi^n. tt:^^ 

mi^mtThh, J:S<?DMi:Lrti, Co, Ni. Mn 
<?)«(t, SyCo/Ni, Mn/Cr, Mn/Fe<^ig 

flK!»t$lJll(i^V^Ai, Al, In. SnmtU^. 
tfz. Li(j.x)Mn(2.x)04 (OSXgl) 

ifih^wm.imi^m\'^h9ifix'%h. n.w^'mm^ 

^J^i^^LX\^hm^\>Z\i. TiSj, TiSa, Mo 

S3, ?eSt^j:}i<M&.m.im. V2O5, VgOts, M 

oo^ij:}i<;)^mmim-fhm^^X'hh, 
[00 18] im<nm%wt Lx\t. a i , cu, n 

i , XTyVXX^-lV^j:iia^ \ 0—1 0 O/imga^O 
•>A-i-*i^^]Ri!^kti«0 J: ^ ^4 VM(7)«{4^wi-|. 


MEftfctTti, 0i;ttfyf-'!'AJas-#rnhytt:tl8J§ 

mc^»L-^cS?s^, y f->ixS^^^v h y -y 

tSJgifiltr^WLfe^iafciai^H'v h y >y ^'XiOS^^: 

i:>'ffll^<^fL^, mi2««^«E{i, Ju-hWii-if^^^- 

m/rti:. Lx^^Lx\.^h9imt tv^. ^amx-y- 

im. "rvym. y^vym. -hy/Mi, T^ym.. 

{i, rotWy;>&-d<^x-h^ 1, 2-i'';>«h#>^x^' 
1, 2-i'*xb^ixx:5'y, r-7"f-;P7^'b>', 
rh7tHn77>', 1. B-j/'^^y^y, 4-^f- 
^I'-l, 3->'':t^y9y, yxf-;i/x— t;i^, 

b y/i^^i:>w^.^i.s*\ ie^■r Lt^n^tcisssn 

St<0-C{i^:v\ mieyf-'^AStfCJi, LIB 
F,, LiPFe. LiC10«, LlAsFg, CF3S 
OaLi.CHsSOjLi, Lil, LiP, LiC 
l,LiBr, (CF3SO2) 2NLl^ri:>'J>(f4>tl 

m^^^v'}'/^xbLx\i. mt\m 

yxf-i^yTj-dfvF, jKyroh-^yjfdf j^K, ^yr 

:i;l/7'f-7 -/P^ fc'coliltSt'l^ y X— f;P, -It y x^ u 
yx/P?-^ ^yrni;vyx;l'7^ K^rfc'coflDDWS 
,-Ky^jrx-r^K '■l^yx^ky-9-^'x^.-h, ;jfy7" 
f-l^yrx'^-h, ^^'):^rx3y^vytj:i:<r>mim'^ 

^}jlxt)V. .-Kyxf-i^w sy, ^y>f 5 4fy7 

{i, ^Jfyxf-l^y, ;KyrDtf^y'5ri:£7);Ky^^7^ 

.-Ky:tW7^y, ,-KyxxT/k ^^yrsK, -fe^i^n- 
^tzmmx'ih. 

[0020] :^%m<^z:<!Fm^<r)^<r>mm:mt l 
X. mm. ^mm^m&m\'^i;>tihmiiih 
tfz. ^wnm 1 iz5^i-x d^j:mmfab ixmm 

•ri.J^tCj±, MMb LXXy-y]yXXi-~jU. 

)m±x^-)v. r/i'Sx'^A^ifS-fflv^*. urn 

[002 11 


(5) 


!»ra¥10-2 2 3221 


[00221 

mmmi-A-^i -n 

ft«6Vgft«t LT. SSSttcOA 1 Fe3. A 1 Ni3, 
AlNijTi, MgjPb, PbVj, GeMgz, Ge 
Ni3, MgjSi, NiSi2. SiVa, MgzSn, 
CuzNiSn. MgZnj, TiZnj (UlTs ^-^M 
!i?3«A~Nfri.) SrfflV^^cm*^-. 
[0023] aS^^jgS-ft-&!|*KOffSS 
vgti«A~Nc7)#M7c#^fti&iti: a 0{cff*Lii-^U 

«-ia^t'$<?2i^raiB!®t-cf*, K»-^< <o^m. mit^ 

[00 24] XHIlIJf 

^fliiBHk^T'ft •? . 2 4 . 2 • ninzsimmffy-m 

^l^f-^'*5#^£L, -?-<Ot-i7c7)^fii|B{i:0. 16° 
[0025] fflflg^^f 

flfec7)^Mrafl:-^^^)Sri*(::T^^;?-1i:it*^^* I C 

mBcox 0 \,zm: Lfz^smit-^A 2 w t %, mmv 

^y-bLXmi^^imik (oy-r («|c) tt|gKS6) 4 

wt%, T-b^^yy^-yi? (<*) ^as 

=rVi]^y y9) 2wt%. jSWJt fC;Ky7-y-ftt' 

v-# 9 1 3 0 N 2 - tn 'J KVCffl}^ 
$13wt%-C1§^Uc?K- OTPVdF^jg) S-3 6 
wt%. N-^f-;k-2-f oU h'y (OT. NMP) 
?r 1 6 w t % /ir^n Uv! t> O It X y - V y 

c:<ox7y-srmmf*ct-j>i. 1 2//injfcoai?i±tM 

X, Se^Uvrt*. 1 5 0*CtcTn-7-rL';^^ff^-o 
Mfi^«fttft«i^SiJS*>/?>^rSliff*«>3 0>itm<7) 

[0026] lEScOf^ 

¥%Sg3^tm<7)LiCoOalOOMai(CJtL, M 
(5M%) lOOMgSSrBDi., ii^, ja^LTX^ 


x\ mma^tjEm^MMij^i^^shJEmimLt:. 

[0027] ^Efifempfilli 

/>:IStft@tCOUT. #'?2. 00cm2i:2. 05 

nwo&mi,z<t}:o iz^mmx'S>i> 

)\^cr>ffjUimKlX+^Ai^mHfzm. x^U-y;<r 
1 : 2<r>m.^mi^iZ 1 t/W/U •/ h;t/Tm»€L i P F 

e^mm^-tfzm. 'tu^:^y-'^~yxx'miLxm. 

[0028] iiOJ: 0 {cLT#fc5Sii-fe;K0^2fc1|SSI!5 

J*'i:^ym^^ti)^^j:tlf3f+^^j:Mi:mBLXh 
^S«±«^?^SlmA/cm2. lOmV. 24B# 

1. 2VSm^;<?-xb^7jS«^fifo^>:, iiOifeaat/ 

X/ 1 -9-^ ^il^comm^a 1 0 0%i: L7tB#(7) 1 0 0 

[00291 Jt«0!ll-O-1-T 
-^^nmttX. Al. Ge, Pb, Si, Sn, Zn 

iKfli^^Rlfttl80S^*$rj8A U . 4 0 0 ^ -y aTIS 

^xnt^^WL^^immuc. ^iim\i. mmmi-A 

[00301 ifc!|S^l-U, V 

mnrnt Lx. m)^mm ( m) '^mmjjm^ 
sgcxsooo, JiiTMis) m--v>\^a-9x m 

#iJ5S*tW4 7wt%, PVdF?l7K3 6wt%. NM 
P 1 7wt%$-^Siit^c{,«0S:^-&, LT#f^mS 

(00311 a±.(r>mskimnz^. 

[00321 

[*1] 


(6> 


0-223221 









RunNo. 




RunNo. 







mAh/cm^ 

If 
It 







sft^i 1 eooic) 

7RA 
f 30 

01 

UllOTo A 

KoZC 

/DO 

a i 

AINis 

SIttffl 1 -B 

1 800^) 

f A J 


SI!6W2— B* 


rOz 

7Q 

AINiaTI 




CO 

JltWl3-C' 



QO 

yu 

MggPb 



0 /u 

D3 

IIIW5I2-D' 

MAS 

0 ro 

/D 

PbVg 




bo 



«;7i 

0 f 1 

oO 

GeMg2 



loOO 

01 


MA^ 

1684 

70 

GoNia 

*ftiHi-G 

VSi^C 1600^) 

1010 

49 



1013 

90 

MgiSI 



1015 

53 


MAxi 

1101 

74 



ntLfF< I500\:> 

1437 

65 


RSJi 

1450 

91 

SiV, 

xmn > « 


870 

52 

tttfcMa— J' 


874 

88 


Sttflli— K 


1073 

60 

5*1bW2— K 


lUOw 

81 

CujNiSn 

1 — L 

Sftj^ 1 soot) 

QT1 
^ 1 I 

D3 

RttB|3— L' 



Q7 

MgZn2 



ni ^ 

Ol o 

A7 

*16W2-M' 


820 



Ultfli-N 


791 

51 



801 

89 

AI 

ttJSflli-o 

m» 

1220 

20 





Pb 


ftTHE 

2354 

23 





Gd 



3250 

27 





Si 


mis 

3991 

31 







ftlK 

3145 

35 





Zn 



2245 

24 





*» 

ittSffll-U 

m 

380 

97 






Jtt«Hl-V 


300 

95 






[00 3 3] ClcOidtC, ||Sfe0<Jl-A~l-N«OA 
1 . Ge, Pb. Si. Sn. Z n ^^^-fS^RIBHt 

IIM092-B' . D* , F' . H' . K* , M' 

filivg!t4)€i:LT. ffife^ttcOAlNig. MgjPb. 
GeMgj, MgjSi. Mg^Sn. MgZn2 (OT, 

«"?s?^aB' . D' . F- . H' . K- . M' t-r 

[0034] mm±w^i\L-^<r>^m. 
mm±mmt-^mhfzi^i.z. mwrn^Mt (m 

Wmtht. mi'^B- , D' , F' . H- , K' . 

5gS-, Sg2 5mmcOXry^X;K-;k8ffli:i:tt 

rt^5 0 0 c m^o;^?-:^^^;^ / h S;ucT/P=f y 
#ffl^T(cTAii. IlIK;f:-;t-5;i^Sr2a^-?/c. -1^ 
-/P5M^tC#4.n:^v:^*S:4 0 0^ -y v-iT'^VK ^ 

F- {^OV^T, CuKa|gSrfflV%yiXSIl]t»fc7)aj^^m 

"9. 24. !• ft)gfcIlI*f»S<0-|K$V^e-^'3!i<#ft 

-?-<7)h-:?c7)i|iffl^«i0. 6 6' T'S)of^, fflioS 
mz-)\ ^T t |il«tcffi^B^Bl4T'J) !.» ^5112 . -e 

[00 3 5] IISI^3-A' . C . E' . G' . 
I ' . J' . L" , N' 


ftffivStlMt LT, #fBS«7)A 1 Fej. A 1 N i jT 
i. PbVs, GeNia. NiSij, SiVs, Cuj 
N i S n , T i Z n2 (WT, ^^vSftWA' , C ' , 
E' . G' . I • . J' . L' , N' fth) im\^t: 

iWB'^^Bmc^^%htz)f^<.z. -mm^mmk-i^ 
w, jg«2 0 0KHz-c'j>^, frn-;mai»t\ 

ffiJii:S2 0 0mm, i!i2 OmmfibO. ttzx3~)VU 

Wyfmt-^y^^-y vij-vr^) yyx\ [iigS!3 o o o r 
prnT-aas^ffofc. nififi^i-A-i-N-c^LJt*?) 

±MRsmzxT)v^>^m.TX'm^w^^^. i; 
^>y^'m'A^Wz. :Ltii^yr)i'hMzxwmz 

L. $^,t4 0 0;><'yi^Af^-,T¥i^Stgf«j9x/m(?) 
•^^A' , C* , E' , G' . I ' , J' . L' , 

M.mmmi-j^'^i-iik.nfnmx^'it:, \3±m 

US:* 1 iiZTKt. 

[00 36] SISil0!l2. 3C0A1, Ge. Pb, Si, 

S n . Z n ^t:^-thimmX\miBm^WMit'^ 

m%mm»\,zm\^tzijtiK iisi«ito«^fBtt^« 

[0037] 

[^HH^OSSSl A 1 , Ge. Pb. Si, Sn. Zni 


(7) 


#raT10-223221 


tun *^^o^^7f<s»iRz»:ii?fi<o-0!i^s^-fiEt» 


[03 3 ffi^B^Htt^JIISI^b-^G e M gjOXillllSr^O 

2— feVNV-:? 

3- iES 


[01] 


4 


(8) 

m2] 


0-223221 



(9) 


!^S¥10-2 2 32 21 



[■d9] sat 


